Short Communication
Regeneration and Fusion of Mycelial Protoplasts of Tricholoma matsutake Masami Abe, Hironori Umetsu, Takao Nakai and Denkichi Sasage FoodResearchLaboratory of Pentel Co., Yoshi-cho, Soka, Saitama340, Japan Received January 20, 1982 The basidiomycete Tricholoma matsutake is a mushroomwhichhas been eaten since old times in Japan. Ogawa After the incubation, the crude protoplast suspension was passed through a 3G2 glass filter (Shibata Chemical App. Mfg. Co.) without pressure to remove mycelial debris. Fifteen ml of0.7 m NaCl solution was added to the filtrate containing protoplasts, and the filtrate was centrifuged at 3000 rpm for 4min. This procedure was repeated once more to obtain the protoplast precipitate. The resulting precipitate was used as a protpolast preparation for the experiments on regeneration and fusion.
The mycelium cultured for 15~25 days was suitable for the release of protoplasts. Released protoplasts were observed after 30^60min incubation with the enzyme solution, and the number of released protoplasts reached the maximumin 3~4hr. The diameter of the protoplasts was in the range of 2-10//m (Fig. 1A ).
Regeneration with a solid mediumwas performed according to the method ofFerenczy et al.3) with a slight modification. The protoplasts suspended in 1.0m mannitol solution were plated on RM containing 2.0% agar in a culture tube and covered with a thin layer of RMcontaining 0.5% agar with a Komagome pipette. The covering agar solution was previously warmed at 34°C in a water bath. The thickness of the covering layer was about 0.5mm. RMwas also used for regeneration with a liquid medium. One ml of RMin a culture tube was inoculated with the protoplasts suspended in 1.0 m mannitol solution.
The protoplasts began to regenerate after 3~4 days of incubation in the solid and liquid media. The percentage of regenerated protoplasts was about 10%. Twobasic patterns of regeneration were observed (Fig. IB, C) . In the first, the spherical protoplasts directly produced one or more germ tubes (Fig. IB) . In the second, the protoplasts developed into budlike structures of cells, and finally the cells produced germ tubes (Fig. 1C) . The second type was observed only in the solid medium. A. Isolated protoplasts (scale line=5/mi).
B. A germ tube was produced directly from a spherical cell after 5 days' incubation in the liquid medium (scale line= 10 /im). C. A protoplast developing into a bud-like structure ofa cell produced germ tubes after 13 days' incubation in the solid medium (scale line=40jum).
In order to fuse the protoplasts, 0.05m glycine-NaOH buffer (pH 8.0) containing 0. 1 m CaCl2 and 0.55m NaCl was added to isolated protoplasts of T. matsutake, and the suspension was centrifuged at 3000rpm for 4min.
The precipitated protoplasts were resuspended in small amounts of the same buffer and observed under a microscope (Olympus Co.). When the protoplasts were treated with 0.05 m glycine-NaOH buffer (pH 8.0) containing 0.1 m CaCl2 and 0.55m NaCl, protoplast fusion was more frequently observed and the frequency was 1~10%. The protoplast fusion usually occurred between two cells (Fig. 2) .
Twoprotoplasts which adhered to each other gradually became one cell with the lapse of time resulting in the formation of a larger one.
The protoplast fusion of T. matsutake was enhanced by calcium ions at a high pH like the case of the fungus reported by Binding and Weber,4) but its treatment with polyethylene glycol solution5) resulted in rupturing of the protoplasts.
The protoplasts of T. matsutake may be easily damaged by polyethylene glycol.
